Children with severe vesicoureteric reflux were allocated at random within three age groups ( < 1, 1-5, and > 6 years) to either operative or non-operative treatment. In 96 children who completed two years' observation there was no significant difference between treatment groups in either the incidence of breakthrough urinary tract infection, slope clearance of 5"Cr-edetic acid, renal length, new scar formation, or progression of existing scars. Ureteric reimplantation was technically successful in 97% of cases, whereas 74% of ureters managed nonoperatively still showed significant reflux at two years.
Introduction
The relation between vesicoureteric reflux and renal parenchymal scarring is now firmly established,'-' intrarenal reflux evidently having an aetiological role in both man6 and experimental animals.7 Although scarring has been produced with sterile urine in pigs with high pressure obstructive reflux,8 there is The Children's Hospital, Birmingham B16 SET Members of the group were: R Astley (consultant paediatric radiologist), R C Clark (senior paediatric registrar), J J Corkery (consultant paediatric surgeon), P Gornall (consultant paediatric surgeon), K J Shah (consultant paediatric radiologist), C M Taylor (senior paediatric registrar), R H R White (consultant paediatrician and nephrologist), M H Winterborn (consultant paediatrician and nephrologist). little to suggest that human reflux nephropathy occurs in the absence of urinary tract infection. Using chemoprophylaxis to prevent bacteriuria in children with vesicoureteric reflux might therefore seem a logical way of minimising renal scarring. The Cardiff-Oxford Bacteriuria Study Group,9 however, found that treatment of bacteriuria in schoolgirls with vesicoureteric reflux did not affect either renal growth or progression of scarring. These findings, together with the failure to detect intrarenal reflux after the fifth birthday,6 imply that the scarring process is initiated early in childhood and that subsequent medical intervention may be ineffective.
Infected urine can be prevented from reaching the renal parenchyma by surgical reimplantation of the affected ureter.
Improved renal growth has been reported after reimplantation,'0 but without comparison with patients managed medically. The possible benefits of reimplantation must be weighed against the continuing tendency towards spontaneous resolution observed over a long period.'
We therefore embarked on a prospective trial of operative versus non-operative treatment. This trial, which is described in detail elsewhere,"2 includes clinical, functional, and radiological assessment at entry and again two years and five years after allocation. In this paper we report the main findings in 96 children from whom adequate data were obtained during their first two years of observation.
Patients and methods

GRADING OF VESICOURETERIC REFLUX
The severity of vesicoureteric reflux was graded on cystourethrography as 1 (reflux of contrast medium on filling or micturition which fails to reach the renal pelvis), 2 One child with bilateral scarring and reduced glomerular filtration rate was found at allocation to have hypertension, as defined by the National Heart, Lung, and Blood Institute,'o but no other child developed hypertension during the observation period. Of the 49 patients in the operative group and 47 in the non-operative group, 12 and 11 respectively had at least one episode of urinary tract infection, giving an overall incidence of 240).
RENAL FUNCTION
Clearance of 'Cr-EDTA showed no significant difference between treatment modalities at any age. Figure 2 (table II) . Poor renal growth, which we defined as a decrease of renal length 1-0 SD, was equally distributed between both treatment groups. Figure 3 shows the changes in mean renal growth in the three age groups. Renal growth was retarded at all ages and did not differ between treatment groups. Table II compares the radiographic changes in allocated kidneys with those of the 55 contralateral kidneys for which the criteria for inclusion in the study were not met. These unallocated kidneys were of significantly greater mean length (p < 0 0005), showed less existing scarring (p < 0-0005), and grew better (p < 0 01). The proportions of kidneys showing new or progressive scars, however, did not differ from those of the allocated kidneys.
Thirty five allocated kidneys were exposed to breakthrough urinary tract infection during the observation period. We were unable to show any differences in renal excretory function between the treatment groups; however, "Cr-EDTA measures only total renal function. By means of 9 9mTc-pentetic acid renograms, Verrier Jones et all ' have confirmed that impaired individual renal function is directly related to the presence of parenchymal scarring and is not affected by the persistence of either vesicoureteric reflux or urinary tract infection.
One uncontrolled study10 reported improved renal growth after ureteric reimplantation, but we cannot confirm this. New scars and progression of existing ones were seen equally among operative, non-operative, and unallocated kidneys and bore no apparent relation to either persistent reflux or breakthrough infection. This confirms and extends the findings of the CardiffOxford Bacteriuria Study Group9 in schoolgirls. Although most of the few fresh scars reported develop before 5 years of age,"8 they may rarely appear later,4 18 as our study confirms. The radiologically apparent scar represents the late result of fibrous contraction9 and, with conventional imaging techniques, we could not state with confidence that the scarring process in our patients had not been initiated before the study.
Though severe bilateral reflux nephropathy is comparatively rare, it is nevertheless a common cause of end stage renal failure.'0 Moreover, even patients with unilateral scarring are at increased risk of developing hypertension,2' so the prevention of reflux nephropathy must continue to be the main aim of management.
Controlled trials in this subject are few22 and have an important contribution to make, but it is already apparent from our preliminary results that neither chemotherapy nor surgical intervention is likely to diminish the scarring process once initiated. Table II shows a disturbingly high prevalence of small, scarred kidneys before treatment began; moreover, fig 3 suggests that poor renal growth continues throughout childhood irrespective of treatment, so that the kidneys of many older children are reduced to less than -2-0 SD in length and may never resume normal growth. 23 Were the acquisition of renal scarring due to vesicoureteric reflux a continuing process, we could expect to find a higher prevalence in older children than in infants; table IV shows that this is not the case. This early occurrence of scarring perhaps parallels the rapid development of segmental inflammation and fibrosis shown in pigs when infected urine is refluxed into compound papillas.54 Once the child has presented clinically it may already be too late to influence subsequent events. To prevent reflux nephropathy it may therefore be essential to identify vesicoureteric reflux before the advent of urinary tract infection. Until a non-invasive technique of cystourethrography has been evolved, however, this goal remains unattainable except in the at risk younger siblings of patients with known reflux, in whom screening by conventional methods may be justified.
